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(57) imm] 

O S F E bt V^^(;'jr if <D#1tSrlBl±$-ti:-5 i t :SS-t? 
f^Sc MOSFET(D5^^r^/l^«--©®)IBl(Dfc 

-we 1 im4<D^ihX*) 1 02 c in-3eJl±ii5< '^i'S J: 




1 

■rz>m2mmm<om i <omimmim^^i^ity<^ >k- 
nfcse 1 mm.<r>% 3 ©fg«i: . 

t(IiES^ 3 2 ^«S!©MO S F E T 

MflEU 1 <0®i« t WriHil 3 ©fSi^ t ©MtCfifce-r* 

mu=^ ^ v'-^/wg*®i;i#^£-r 2 «ffl;M<oMO 
s F E Tm^'^&^mk^^ 1 »«S<o^*fi#j=^id:i5:$-y: 

ttlEMO SEE TJ^^^^nmi^ *) ^*fi'^ig**5;»c t < 
loo 0 1] 

0 s F E T t ^m-mm^i^^ir^ b i cmo swum 

[0 0 0 2] 

MO SFET (Field Effect Transistor) (DitS^^Silr 
-g-eri^oB i CMOS^aiHlB&^«l4. KMSRAM^ 

[0 0 0 31 «e5lE<OB i CMOSA^lHli^SBSrllll 8 
Sr-^V^■rlft|gi-S. I118^C*5V^-C, ii^^#:a«ioi 

^^i^-^/we 103b, 103c {Cll^tV-etvSISN P 
N^MjJ<— ^ h^i^i?;^^. PMOSFET>6SJ^;5gStt 
•So ^UT. if^^ft:S«l 0 1 tNS^f^^~>-V/V^ 

1 0 3©#ffi{cttieiS*©PS!ffl»ii*-Sl 1 5*s?^fig 
Six. PMaJ?>ji^S 115 (Digptim-T'S ± 5 UT 
■^^ly^K. ttftJcJ: ►) P-we 1 lei 0 4/J5?^j5e$ 
n-S. P-w el 1^10 4<D— glJ5>-Cfo2>P-w e 1 

1^1 0 4 c«ffitCttNMOSFET*s?|^^Sn5o P 
S!fflit>)ii9^S 1 1 5 b . 1 1 5 c:is#?£-f-5r ir-eNS 
aitf^^V-y/Wai 0 3 bJC?^fig$tt'5Sf^NPNxW 

f 0 3 a^®{cjgfiE^f*T.S«iS!PNP^'! 

-f d*— 7 byi^'i';^:?. NS!itfcr^=¥V-^/w® 1 0 3 c 



(2) !|tBB¥7-l 308 9 5 

2 

^mKl^^^iX.^ PMO S F E T i;«>^)-«!6SjiS«$tt 
m?>P-we 1 ISI 0 4 i Pl!aiS5>ji;?^® 1 1 

M 1 0 3 a <Ofe||-^, N^Jtf^dr-^-r/V'S 1 0 3 c t 
NM^f^*v'•V/^® 1 0 3 d fc^Jffl, NS^itf^'^v' 
•r/V-S 10 3 d<0*r^|Cl>J^fie$JV, NSIaitr^ :^rVir 
/v.^ 1 0 3 a*iSJ-?^^$ixS«S!PNP/^^sK— 9 h 
N^^it'^^v'-Y/i'Sl 0 3 d*®{cj^^ 

10 ^TO-CV^5, 

[0004] $^^(7^3 i CMO Smim^^W.<0 

S!{Jg*i*^col^Tlal 3*-P>Ell 8*-CSrfflV^Tlft9g-r 
■5. i|^»{*:^l 0 1 JKOSf^cDS^JcNM^Sfiifex P 

«AL. i|^^»^*:a«l 0 IJitcNM^tf ^^V^/wS 1 

0 3 STfigSS-yrSo -etti:l^^{C_h|SNS;^^»fii^. P^ 
^*fi!fe{iNS!3if:?#iX-r/WS 10 3 tCtttfeL, NMS 

10 2, PMffi*)i*S 115 Sr?^;5gi-5« 
[0005] NM^i fi? ^ V^/WS 103 111 1 

20 4 tc^-r<fc 9 {-> pmm.ib\h^m 1 1 s {c*}-jc£:t-^N^ 

^^f^^Sri/^/wS 1 0 3^®{c:PS^*fii^Sr-r;^:^a 
A, ^*ia:tk*if©;^«fe-c«AU, f?R«:»Sr^TV\ p- 
w e 1 1^10 4 SrJg^i-^o 
[0 0 0 6] P-w el 1S10 4J^^^, 0 1 5 (C;^^ 
-rJ:5<c. LOCOSXSJciO^S^K-fbi^l 0 6Sr?g 
fiEb, BttJbfcN^rttTiJ'^^ri^-^/V^l 0 3^ffilCJiEVN 
^YkK 10 7 iSrJg^K-f-So 

[0007] ss^^-fk^ 106, S^v^K^t;iK i o ij^i^ 

30 b, 103 c, 1 0 3 d±{CPM^*fi«JSr-<4-vaA 

l^iimu, '<-;^fi« 109b, i09d ^m^-t 

S. jJc(-, P-we 1 1^1 0 4 c, Na3if:?^iX^ 

1 0 3 c ±.(r>m^mitm±.\cjf— ym& 1 1 1 c . 
1 1 1 f ^m^-ri>c 

[oooBiy-htttiiiiic. iiif j^^m, m 

1 7 \z.^-tX b t-, NM^ 10 3b, 1 
0 3 d, P-we 1 ISI 0 4 cJb»CNS^*fi'»SrW;4- 
V^AU 10 b, 110 
d, y— KW>'ei«l 1 3 c SrJ^^-rSo ^hKz. 

40 i^ttX, NM3if^dri^-\'/US 103a, 103b, 1 
0 3 d_h{ciNl!7f:)Ufi«jSr>f;*-:^aAU j^lfcftU NS! 
SSM*^« 108a, 108b, 108c SrJg^-T 
[0 0 0 9] ^5 y^^m^ 10b, llOd, y— 
KW>'^«1 1 3 cjg^«, PM©^*fi<K)Sr^;^- 

112a, ;^«^Sfl»)ttlUffiT»fi'^^JKl 12 b, 
11 2d, y— KW>^4gl 0 9 c 
ft^tc, 018 \z.m-r3^ 0 1-, 10 6, i»v> 

ife^bKl 0 7<0±B»CCVDli[S-?^figU, «fiiJ^fifea5^ 

50 jcnv^^' N?LSrMJt, m«srj^;«-rs« 



3 

(00 1 0] 

mmtm»:v^^ tiri>vm] mi 9 (a) . 020 
(a) ttpsa«e>)i*jii 1 5#ia©tt:*:0-efc»). m 

19 (b) , 020 (b) {*019 (a) , 020 

(a) tDNS^if ^J'^i^-t/W^l o3\cmt.titcpmm 

feii^Sl 1 5tP-we 1 1^10 4©A-A'M. 
B - B ' MOJF*B«3SftS:S?$*^lR]|C^ bfc0T?ifo ») . 

<0-Qibi>o 019 (b) . 020 (b) ©^#fi<»lSJfft 
B<om^nP-w el 1 S 1 0 4 ©^S-C*>i„ 

[0011] 018 ic^-r B i CMO smaia^^ai- 

*^V^T. 01 9{C:a%-t-<fc5''j:NM^f ^J'dri^-r/W^l 0 
3©SJ»dSJt«SE6<JJ5Cv^*g-. 019 (b) Jc*5V>T;Silft 

■c^-rps!ffi*ji*si 1 5(o^m^msti^^^^Ao -e 

ttl 014cin-3e^-efcSo ^<Dtcli>. H^AO JC*5Vn 
TttP-we 1 ia<D^ififi!fe)J!l**S^iHW(-^i*). P^ 

S«)ji*Si 1 5©^*fii»»iS*!6s-f;^-:^aA<D^#»cJ: 

i^#Sr-^x..5r ^:^i''^V^A^ NM^t'^^v-^/wS 1 0 
305S^dS^v^»^, 02 0 (b) tc;^i-J; 5i-i^^B 
0 {c:;M»tSJF*6«)SSJ::*fi-SPSt8li?>a^«l 15© 

#AS*C/ct#, H^BO {;i*3»t-5^*6<K)Sg**5«^>o 
< i:V>5raS*S*CS. rnttx NMOSFET<DUt 

ioT, NMOSFET(DbffcV^^i^[^:^^5A*>fe^*NS 

[0 0 12] NMOSFET<0»f^®*gSr# 
X-^tv P-we 1 ISI 0 4<D^fflS^ttNMOSF 
ETOL§rV^^it^c-a■*>*5^6^>Sas&5fc^^>x -<:tl^&?^ 

oTVS^-C. 'f ;^>'aA© K— ;^fi»- J: *) PSS^ES 

©a?$*5^*oT< 5o i^>^iCP-we 1 1^10 4© 
^m^6^mi:NMO S F E T<D»)f^{c*ag^£^*S!^iga[ 

0 3 fc©s«©w'</w^-&s/h$< psa«>ii^^®*-eai 

m-^-r. mf-^MTi^^-^mt^i^itib. p-we 1 1® 

1 0 4(Dmmi-im< ■c^'^vv 

(0 0 131 ^^^5fe©siit;&te^-*5v^T^4. -m® 
'(';i-vaA, f»a:Sf:-eNMOSFETo^^5':^'J'-h« 
:^-efc-5P-w el 1 e 1 0 4 c <OTm<^&&iC^t>^t 
Xi&<OP-we 1 IMl 0 4Sr?^^-rS©-C, -f-^)-/j:/^ 

-t/wS 103 P-we 1 1S104 SrJ^^-rS t . N 



(3) #M5F7-1 308 95 

4 

iAosFBTti^xtipm^mii^(ommim-t^\ p- 

w e 1 1 S 1 0 4«ffi|c^ir^>'i^«J^^«)^«>NS!^ 

(0 0 141 ±u<ox ?^j:ras;#^^-fie^^ *5S9g<o¥^ 

©^iSJ^^i: ©itei@:»ffi=^5l« boo, d^oMO SEE 
T © L # V ^ffi^i if ©#^^^ib ^? -yrS r t /i: < 

10 ji{^^«-r 5 r i: & s w t :^^m<oii^mimfsm!& 

(0 0 151 

<n>^mwmm±.<Dm.m\'^^-t^m2mmm<r)m i ©« 
20 l«mM©l^3©®«^:, m^fS2(omm\^m^^f\^ttL 

^2««S!©MOSFETtSr*«U 1 

«©^*fi!fejgSdK Mian 3 (omm<^^iimmm.i: 9 ;« 
(0 0 161 m^. :if~^m(o^mwmmwi^^m.(omm. 

=^i^■Y/^^^®t-#^E■r 2 *mM©Mo s f e tj^ 

30 T-f y v- 3 1 #ms©^*fi<feSr 

ttriEMO S F e Tj^^^-^H^i; *) < 
<fc 5 l-ti«$-a:5XSt Sr*ffli-5 C t Sr#mi:-r 

(0 0 171 

(f^ffli *^9^-t?«, 'mimmM(DW$.^mi-^mm)$. 

M©*^5^aiSr^^t-n5wt*s-e#5. 02^ 
aM©MO S F E T ©/^ 5/ V— h0*K litilfBff 1 «® 
S!©tg«i:^i^*•5fic«-?^^fe$^^S©-e^M^-7 h 
40 7>-i>^^'©^)-giBffi^^i^<b$-tt-Sii:?5C< , MO S F 
E T© U# V>ffi* if ©iRH^^lSli*** :i t 5o 

»3©®«?^^^(CMOSFET©tbf^iRFttSr 
#itbT»l^tt^©ll2:«SrfT5ri:*s-et.5©-C. ^ 
^^/i^«J^fi£©fcii)©-r ;^>aASrtf 5 XSSr^B&i- 

(0 0 181 

(IIJ£«sj] *5l5g©^-©SJS^J-e$>.5#^^«WlHlES 
««Sr0 1 5Srfflv^-CSi5q-t-^» 0 1 ic;^^ J; p (c. 

^siDigiifi 0 {c;^v^r , pmo>^ni/^mmm i ± 

50 iCtt, NS!aJ«>)i;?(t^ 2 a , 2 b. 2 c, 2dSr^bT 



5 

NSi^f ^'=¥i'^/»'M3 a. 3 b, 3 c, 3 d*s-e*b-e 
ivm0.^tli>o Na!3ib'^^->'-*'/V'e3 aO^ffiJcttai 

«^®«8 a NM^if ^^i^-y/WM 3 a 

12a ©±SPO«V ^SWbK 7 * tt. P S^^fiife^ 

1 2 adSflWUTV^So I^SJ^lN^itSSS^^i^ 8 a (0± 
SP<0»V^K^bl^7 tS^^^H, NSSg*|g«8 a 
m-Tio 8ltlibfcPS!Jp*8«&Sl 2 a. NS!ilS«*«l« 

8 a <D±m^\t.mM 1 6 

[0 0 19] r(D;g|MPNP^WiK— 7 f7 Vv?^^© 
:&(-gl^-r2>m 1 «>^«-^fcSNS^ fiS' ^iX^/V^ 3 
b <D*® »C >^ 0 W Uffl © P m^mi^i^i 1 

2 b, ^<o:&P(c-<— ;:<.^«9 b, -<-x^J^9 b icf^ 

MaJ6ji*® 2 b i;S-g-$n.5NMS2lflE'S«8 bdsj^ 

^$*^5o N^^nf-^dfi^^/vea b©Jlffi^J:^*f»v^i^ 

Sfiife^ig 1 0 b (7)±gpw^»v^^'(t:]^ 7 pM 

^*fi<^tg« 12b, umTfrnmrn'm i o b *5^w b-cv^ 
^^$&<^fg^ 12b, umpfmmmm i o b , n^k^ 

[0 0 2 0] r.<DNPN^Wd<>-9 b7>'i^;^^<D*lC 
B!|^-r.5S^2<©®«-Cfc^N^3ilfi5':Srv'-V/V^3 c f 

<o;feffiy*®tc:f*^®^*fi<^SS*s 1 x i o 16 c 
3<D««-CfcSP-we 1 lS4«s?^J«$n5. NM^i 
lf^=^':^^>'i'a3 c05^®i: P-we 1 l«4<7?*Bir 
J*51«glYI;IK6-Ctt«]f>tl.T*5»), P-wel 

*ffi(c«y-;^, Yv^^^^nmi^ cumi^^fi^o P 

- w e 1 1 S 4 05J:ffi^;l«»V^g|^bK 7 

y— KWi^ffl:«l 3 c Jba5(D}¥v^^-^klK7^i 

y->«., KW>"gS«i 3 c*sslttJbrv^ 
So »Wi-.5y— K w ^'fi^ i 3 c 
v^m<kK7©_hffifctt«isr K-T-ufc^j^y '>y ai^«»e> 

Ji-Sy— h«111 1 f :65J^^^tu.5„ NS^tf^^^rv-^ 
/vm 3 c co^ffi{c«y— ^, KP-^ Vtl«9 c 

±^$<^)fSiv^^ft;l^7i*i^*$tv, y-;;^, h'u^^mm 

9 c*sgiajL-TV^So SgW-f'Sy-^, KV"fi^®«9 

ffiLfcy— KW v^iSci 3 c, y— KW>- 

^«9 cWJiSCicttSffil 6*50j5g$tl-4, ^yt, El^ 
L/j:v^AJy-^«ffil 1 c, 1 1 f-hJc<>®«iiBiil*s?^ 

[0 0 2 11 :i«3PMOSFET(0;&tCg|^i-SNa!3^ 



(4) #11^7-1 308 9 5 

6 

tr^'*->-Y>'V-M3 d<O^BJctt'<— ^S*g5i»jabffl© 
PS?Fftfii^«ll 2 d, -i-y^ffi^g d, '<-;^®«9 
dlcrt-aSir^S^i^S ytJ'Ig^l Od, =» w-^'iJ'fi^t * 
?) , NS««>ji*^ 2 d i:^-&$ix-5NSiS5J§*««8 
d*SJ^fiK$4v-5o NS!3ilf:J'^r~>-*'/W'® 3 dOJiffiJ-l* 
»v^i^'ffcK7:^?gfig$^^S-^, PS!^*fif»)ffi«l 2d, 

NS!^*B^®^ 1 0 d (r>±.n<r>m^m'cmi 

4x, P^^*8<fefi« 1 2 d , NS^*fi!feffl« 1 0 d tm 
mUTV>S, l^«UcNaifi5lifl[^*E8 d<0±«B©jSv^K 
10 7 t> $ 41., NS!i«««®« 8 d *s»ttl-t-5. S 

ta ufc ps^*ei^^i® 1 2 d , vim^m^w$. i o d , 

N^Bjg«'^i|E8 d <OJ:g5J-ttSfii 1 6j5SJ^^$ttS« 
[0 0 2 21 NM^tf:?dfV^/Wg3 a t, ^;^U3fcV^ 

3 a i:N^^t°^=¥S^-^/W^3 b t cDMt-ttPMT'f y 
v'g ^'MS b*5, N^a^lf^=^->^/W^3 b tNS 
3if ^'=Jf->-v/vS3 c t«>M{rW;PS!T^yV'— 
S5c:i5S, NM3:t'^*v'-\'/V'®3 c i;NM^f ^=¥V 
20 •t/va3 d t©ra{c«PS!T'f y W'— >a >-M5 d*s, 
Na3Lf^dfV^/US3 d E^b/iV^^S■?:<0*^B!l^c 
itSi-5NS!3if^':^r'>-v>'W« t«>W»3:ttPS!T'< y w 

> 3 i^m(owc&^m^m.mim^\t i x i o 19 c m 

iW'feai*** 1 X 1 0 16 c m-2-C*> S d> ?> , P N^'&Wi? 
W^^i^^ vWJEtt 5 0 VW± t ►) , *5ieg(c:*5V^T 

— b««-C*>5P-we 1 ie40?F«e<K»jSfl[SrPS!r 

^ y V— v' 3 5 (D^FMiKiS*© 1 0-2fllf«Ti:-r5 
ri:(-i*)NMOSFET<r>btV ^fit«JE«J il;*: jfeffllc 

[00 2 3] JJcic, *5l5g<DS^-©*2iS«9J-CS>5>H^^«: 
*-f, 02{::^i-J:5»-, fk+O cm©PS!©if£©f*cS 

JC, Yk^WStliJSK:^ (CVD) 2fejCj:S:nt-i5'=^f>'^/W 
fi£ftj::j:»)0. 4 5~0. 5 SQcmaS^NS'Jtfc'^' 
=^->^/wS 3 SrJ^j^f -So -tHi W^\z.Vim^Wk\m. 
Stb, E(c*-ri 5 'i, ^mmm.1i^ 1 X 1 019cm-2 

[0 0 2 41 NSIailfjJ'^V^/P^ajg^^, @3m^ 

50 ^;^^2 0Srfflv^-c, PS!r>f yw— >aV®?^J5£^;e 



7 

®«6. p-we 1 \ mm0.^&mmiz.^-^mti:ifpm(o 

^iffi'gjSr 4 0 K e V©iP3i«ffi, 5 x l 0 12( c m-2) 

[0 0 2 5] -?r<Dm. 04(c^-rJ:5l-y 
m{^^oXy<^—=^>i^^ivtc^^ir 2 l^m^^X. P 
ST'i' y ^^a v^Jg^^;e««Elc*>J'^/j:if PM© 
^*fi«fe«r 4 0 K e V©JPi$tt]E. 1 X 1 0 15 ( c m-2) 

5{z^-tx5ic, mmi 1 0 ot:©— sof^sttfcjcj; 

9, P-we 1 1^4. PiST'f y V'— >3 >'S5Sr?g 10 
1 0 0 2 6 1 ±|B«-^J^^=g. 0 6 \::m-rx 5 PM 
«»«ffifc LOCOSXaiJiJ:?) S*ilKfk;K 6 SrJ^j^i" 

;*-:^aAIC*fLNM3ilf^^i^-r/WS3, P-we 1 1 

[002 71 jiV>^^U]^ 7 J^^rn^ ig 7 tc^-t-± 5 »-N 
M3xi^^dfV^/V-^3 b. 3 d^^SICT^^'^/^ifPS 20 

#-7 h ^ f <0^-:^mm 9 b . 9 d irm^-T 

[0 0 2 81 x^«9 b. 9dmm^. maiz-^T 

[0 0 2 91 jHy ='>'i im^^. m9iz.^i-xv 
tcy y^^^^^ffiSrfflv^-csKy vy nv'i i©^^^'— =1 

>i^i:n^\ P-we 1 1 S4lcJgjEifeSnSNMOSF 30 
ET©y— h^ffillf, NM^lf^^i^-V/VSS cJ' 
Jg^SttSPMOSFET©-}^— hWll 1 cS:?^^-r 

[0 0 3 01 v-hmmi i c. 1 1 fm^^. mio 

{c*-rj:5fC'<>-;^^^9 b, 9d*ffitP-we 1 1 
^4^®JcNM^*e«feSr'<';4-:^aAU l(£«-rs:ii:-C 

^-hmm9h. 9 d^;lrt'a$^^s«^s!NPN^M!K- 
7 b7i'v'j^^©3i$ 0 b, lOd. NMO 

SFET©y— KW V^JSEl 3 c SrJ^^-rSo $ 
f)tJ:ig^ltT, NS^l:'^'=^rv'-r/l'S3 a. 3 b, 3d© 40 
^mz.mfi if NS^iKfeSr'f :^>^-r?> r i: -efiiM P 
NP^WjJ^— 7 h7Vi^;^^©^— ^SiDtab^BSt 

i;';:'. © = w iS' Si •? m Uffl i: jS: •& NMiSSSa^^* 
8 b, 8 d Sr?^fi£-r«>. 

[0 0 3 11 NS!iS5S*^«8 a, 8b, 8 dj^^m, 
E 1 llC^-fJ: pJ^NM3itf^drv^-V/l'^3 a , 3 b, 
3 c, 3 d(c*;J^^/iifPS!©^iW'feSr'1';^>-aAb, 
Itttii-Srtt^aiiPNP^Wj)?-^ h7:^i>:^^<o:r. 
5 3,^, 2 a, l»S!NPN^WsJ«-7 h 50 



i^M^P?- 1 3 0 8 9 5 

8 

7 :^v':^ ^ ©-<— ^SffiSi ?) m Uffi^Mffe^^ 12b, 
12d, PMOSFET©y— ^, KW>^iS9c^ 

[0 0 3 21 ft^lC, la 1 ic^-r J: 5 ^J;t«P SG 

12 a, iKSSINPN^W^— 7 h7 vv>;^^©-<— 

ffi5t9mLII^*6«>««l 2 b, 1 2 d, iKESNPN^^ 
xfTK— 9 h9:^i^;^^©3^5 0 b, lOd, 

NMOSFET©y— KWi'tliSEl 3 PMO 

SFET©y— c<omm^-'<-$'~=^ 

[0 0 3 31 *^?g©lB-©*^gw-*5v^-c, p 

-we 1 1 S4 PST'< y V-— 5 4: $r— iHl© 
XS-e0^-r5:i4:*5-c#, *»oP-we 1 1^4SrN 
MOSFET©#'tt©^Sr#Ii:b-CK^-e#.5fci«>. — 
^6<)(CttjK.^-t?fcS, MOS FET©^-V^/V^iSE'^© 
^|J^9©fc^^)©'1';^->'aASr«•B&■r•S w i So 
[0 0 3 41 

[%M©^a*l ^W!K-7 h^i^i?;^^' 

-MO S F E Tra©^^^:9-RISr^t^tc^f o:itii^-Qt. 

<, MOSFETWU^V^fia/iif©^^^!:!^!^^*^^ 
4:*s-e#5„ MOSFET©^^r^>'iii«E'^©ffil 
^©fc*©'!' ;tvaAS:«lil&-t-5 - 1 So 
[iaS©t(gWj:lftMl 

m 1 1 *l8M©i^-©*S6««Jt?ifo5¥«*t:*i«lHlK 
^S©l9r9@ 

[0 21 ^?im<^m-<ommm-(^hi>^f^mmmmf& 

[E3l *5iSK©0-©*JS««J-eibS¥W«£mflllHi8S 
[0 41 *^M©»-©ll2iS0lJ-Cfc2.ii^gtf*:AiBlliIK 

^s©ait]gx@gi 

[051 *38M©^-©SyS««|-efc S i|£^«:««lillS 

«g©i!iitxe0 

[0 61 :^^m<Dm-<ommmxhi>^^mt^msm^ 
K«©isiitxs0 

[0 81 *|S5g©»-©Sllfi^J-Cifo 5 ¥-^(*:mffllelBS 
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